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SUMMARY
Bedside catheterization of the right heart with a percutaneously introduced flowdirected catheter was The relationship between all values of MVo2 and the simultaneously determined RAo2 or CVo2 is illustrated in figure 1 . Mean CVo2 was significantly greater than the mean MVo2 (P <0.001), but there was no significant difference between the mean saturations of RAo2 and MVo2. Furthermore, the correlation was better between MVo2 and RAo2 (r + 0.95) than between MVo2 and CVo2 (r = + 0.86).
Changes in oxygen saturation from all samples of blood from the pulmonary artery or right ventricle (AMVo2) compared to simultaneously determined changes in oxygen saturation from the central veins (ACVo2) or right atrium (ARAo2) are depicted in figure 2. There was no significant mean difference and correlation was good between ACVo2 and AMVo2 in 34 determinations (r = + 0.90). 
Discussion
The objective of this study was to determine whether or not the oxygen saturation of blood aspirated from a catheter used to measure central venous pressure is an accurate reflection of MVo2. Catheters used to monitor central venous pressure were introduced by the house staff, and no effort was made to direct the catheter to a specific intrathoracic site. The only requirement for inclusion of subjects into this study was roentgenographic localization of the catheter tip within the thorax. Mixed venous 02 saturation was determined by withdrawal of blood from a small nylon catheter which was flow-directed at the bedside into the pulmonary artery or the right ventricle when it was not possible to manipulate the catheter into the pulmonary artery. The catheter was inserted by one of the authors (M.S.) at the bedside under electrocardiographic and pressure monitoring. The precautions, overall safety, and uses of this technic are summarized elsewhere. 4 Central venous 02 saturation proved to be an accurate reflection of MVo2 in the seriously ill patient only when the patient was not in shock or heart failure. When shock was present, not only was CVo2 consistently higher than MVo2, but also more importantly, the correlation between individual values of MVo2 and CVo2 was very poor (r = + 0.55). Although patients with heart failure showed no difference in means, there was a poor correlation in individual patients between values of CVo2 and MVo2 (r + -0.59). Similarly, this group revealed a relatively poor correlation between changes in CVo2 and changes in MVo2 as these were followed over a period of hours to days (r = + 0.79).
We believe that these observations result from regional blood flow redistribution seen with shock or heart failure, or both. Specifically, inferior vena caval blood normally has an oxygen saturation somewhat higher than that of mixed venous blood largely because of the major contribution of highly saturated renal venous effluent.6 Shock and heart failure, both of which produce profound reductions in renal blood flow,7-9 will result in the renal blood flow having less influence on inferior vena caval saturation. Similarly, blood flow is reduced to the kidneys, muscles, skin, and splanchnic regions in heart failure.'0-12 If In addition, filling the catheter with saline permits recording of the right atrial electrogram20 which may be helpful in diagnosing difficult arrhythmias. The right atrial catheter also provides for a more central injection site for dye-dilution curves. Finally, it permits ready insertion of electrode cables through the catheters for emergency atrial or ventricular pacing.
